The hypoexponential distribution is the distribution of the sum of independent exponential random variables with different parameters, this sum is also known as convolution. This paper is introduced new probability density function by setting stabilizer constant to hypoexponential distribution, this stabilizer constant is used to maintain the nature of probability density function. Some properties of this new distribution are presented in third and fourth moments, skewness, kurtosis and their relations.
Introduction
The hypoexponential distribution is continuous probability distribution as the sum of independent random variables of exponential distribution with different parameters, this kind of sum of random variables is also known as convolution of exponential random variables. Akkouchi [5] used analytical method in convolution to find hypoexponential distribution. However, Smaili et al. [4] used Laplace transform to find hypoexponential distribution. The hypoexponential distribution has many applications such as in communication system, computer science, queuing theory and markov processes. Marin and Bulo [2] used the hypoexponential distribution as a service time of the queuing model, while Dandoush et al. [1] discussed processing data with download block time and recovery data time as the hypoexponential distribution.
The hypoexponential distribution can be widely developed by setting stabilizer constant to its density function. This kind of treatment has introduced by Devianto et al. [3] to exponential distribution with stabilizer constant and they also gave its convolution properties. In this article, the hypoexponential distribution can be given a stabilizer constant, it is used to maintain the nature of probability density function. The properties of this new hypoexponential distribution with stabilizer constant can be presented in some mathematical expressions. This paper will set definition and notation of hypoexponential distribution in Section 2, its probability density function with stabilizer constant in Section 3 and its properties in Section 4.
Definition and Notation of Hypoexponential Distribution
Let X 1 , X 2 , . . . , X n be independent exponential random variables with different parameters α i , i = 1, 2, . . . , n written as X i ∼ Exp(α i ). Probability density function of this random variable is given by
for 0 < x i < ∞ and α i > 0. Let define random variable of hypoexponential distribution as
Probability density function and cumulative density function of random variable S n are respectively given by
where
). The properties of this distribution are given in expression of mean, variance, moment generating function and characteristic function respectively as follows
Probability Density Function of Hypoexponential Distribution with Stabilizer Constant
Let S n be a random variable from hypoexponential distribution with parameter α i . Probability density function for this random variable is given by equation (3). We denote W as a random sample related to w n k which way generated from exponential distribution with values spread in form
where it is defined
Then random variable W has probability density function and cumulative density function respectively as follows
for 0 < w n k < 1, α i > 0 and α i = α j , ∀i, j ∈ {1, 2, . . . , n} with θ as stabilizer constant to maintain the nature of probability density function. The stabilizer constant in this new introduced distribution is obtained as
The properties of this distribution are given in expression of mean, variance, moment generating function and characteristic function respectively as follows
Properties of Hypoexponential Distribution with Stabilizer Constant
The aim of this section is to present properties of hypoexponential distribution with stabilizer constant.
Proposition 4.1 Let W be a random variable of hypoexponential distribution with stabilizer constant and the moment generating function is obtained as
(ii) lim
Proof. It is known the moment generating function of hypoexponential distribution with stabilizer constant from Equation (16), then
Proposition 4.2 Let W be a random variable of hypoexponential distribution with stabilizer constant and the moment generating function is obtained as
then third moment, fourth moment, skewness and kurtosis of random variable W are respectively as follows
Proof. By using analytical method and properties of moment generating function we have third moment and fourth moment of hypoexponential distribution respectively as follows
where m 1 (α i ) as in equation (22),
where m 2 (α i ) as in equation (23). The skewness and kurtosis of hypoexponential distribution are obtained by using their definitions respectively as follows 
